Characterisation and optimisation of organotypic oral mucosal models to study Porphyromonas gingivalis invasion.
Porphyromonas gingivalis is a Gram-negative, keystone pathogen in periodontitis that leads to tissue destruction and ultimately tooth loss. The organism is able to infect oral epithelial cells and two-dimensional (monolayer) cultures have been used to investigate this process. However, recently there has been interest in the use of three-dimensional, organotypic mucosal models to analyse infection. These models are composed of collagen-embedded fibroblasts overlain with multilayers of oral epithelial cells. In this study we report for the first time significant differences in the response of oral mucosal models to P. gingivalis infection when compared to monolayer cultures of oral epithelial cells. Intracellular survival (3-fold) and bacterial release (4-fold) of P. gingivalis was significantly increased in mucosal models compared with monolayer cultures, which may be due to the multi-layered nature and exfoliation of epithelial cells in these organotypic models. Furthermore, marked differences in the cytokine profile between infected organotypic models and monolayer cultures were observed, particularly for CXCL8 and IL6, which suggested that degradation of cytokines by P. gingivalis may be less pronounced in organotypic compared to monolayer cultures. These data suggest that use of oral mucosal models may provide a greater understanding of the host responses to P. gingivalis invasion than simple monolayer cultures.